Abstract. This paper reports on new results for the equation 
Introduction. Diophantine equations of the form
have long been studied [1] , [2] , [10] . The most comprehensive report to date is [4] . In this paper, we will update the list of known solutions to this equation by presenting several new results. All results were discovered via computer search.
Further, higher search limits will be presented for all cases. Additionally, this paper addresses the case where all values in the solution are distinct.
Notations, Conventions. We will use the notations and conventions outlined in [4] , that being m ≤ n, [k.m.n] as the first primitive solution and [k.m.n] r as the r th primitive solution, ranked by the magnitude of the sum z. a i = b j for all i, j, and all a i , b j > 0. The definition of a primitive solution is that the greatest common divisor (a 1 , . . . , a m , b 1 , . . . , b n ) = 1. , using a modified AVL tree algorithm, precalculating k th powers of integers, and utilizing large integer numeric software. See [3] for more detail.
The method used for the case m < n+2 is primarily a brute-force decomposition, made more efficient by eliminating decomposition possibilities by using congruential contraints, and by keeping a table of all decompositions below a fixed limit that use less than a fixed number of terms. Main Results. Table 1 shows the main results presented in this paper. The third column in Table 1 [8] and solutions two through nine, published in [4] . [6.3.4] : Table 2 gives the 28 smallest primitive solutions for [6.3.4] . The first five were published in [4] . [3] . The three smallest primitive solutions are given in Table 3 .
[7.4.5]: [4] . This search was run looking for a solution to [8.4.6] . Nineteen solutions to [8.5.6] were found during this search, three solutions to [8.5.5] were found, and one solution to [8.4.6] was found.
Ninth Powers. [9.m.n]: The smallest primitive solution was found for [9.1.14], [9.3.9] , and [9.4.9] , and are presented in Table 1 .
[9.5.7]: The smallest primitive solution was found. It was found by looking at [9.7.7] .
[9.6.6]: Table 7 gives the seven smallest primitive solutions for [9.6.6]. [9.6.6] 1 was in [4] .
[9.7.7]: Nine solutions were found to [9.7.7] (not presented here). This search was run looking for a solution to [9.5.7] , which was found.
Tenth Powers. [10.m.n]: The smallest primitive solution was found, and presented in Table 1 [10.7.7]: The smallest primitive solution is presented in Table 1 . A solution in distinct integers, due to Moessner [9] , is presented in Table 9 . It is unknown whether it is the smallest solution in distinct integers.
Euler's Conjecture. Of special interest is Euler's Conjecture. Euler conjectured that an n th power can be decomposed into n n th powers, but not n − 1 or less n th powers. In the current nomenclature, [k. Table 9 .
We can define the Euler Conjecture Number as being the minimum value of m + n − k for known solutions. See Table 8 . Table 9 .
Distinct Integers. The restricted problem of only using distinct integers yields the results presented in Table 10 . The only results presented are those that are different than Table 1 . The same algorithms were used for the distinct integer searches, with the additional contraints added to ensure numbers were not duplicated.
Hardware. The hardware platforms used were an HP 715 Unix workstation, with 64 M bytes of RAM, and an HP PRISM architecture RISC processor running at 50 MHz, and then an HP 735 Unix workstation, with 128 M bytes of RAM, and an HP PRIMSM architecture RISC processor running at 75 MHz. The systems each had a floating point coprocessor.
Software. Two programs were used, one for the balanced searches, and another for the brute-force decomposition searches. Both programs were written in the C language. Other than the comments in [3] , no special implementation mechanisms were used.
Conclusion.
Presented were new solutions to the equal sums of like powers problem. Two main unsolved problems of this form are Euler's Conjecture for exponents greater than 5, and solutions where the total number of terms is less than the exponent. Specifically and most notably, is [5.2.2] solvable?
Also of note is that numeric results for the Euler Extended Conjecture are still only known for the cases 4, 5, and 6. The search limits have been extended for some special "balanced" or "nearly balanced" cases of [7.3.4 
